Cyberbullying is an alarming social problem that has gained increased attention from researchers given its serious consequences on victims' mental and physical health ([@bib0105]). In general, cyberbullying is defined as repeated aggressive and hostile messages by individuals or groups sent through the use of electronic media against a victim who cannot easily defend him- or herself. It involves harassing, intimidating, threatening or otherwise harming others by sending or posting threatening or humiliating texts, pictures or videos over the Internet without permission ([@bib0085], [@bib0100]).

Victims of cyberbullying typically report low levels of psychological well-being and social maladjustment such as emotion regulation problems, isolation, low self-esteem and suicide ([@bib0010], [@bib0030]) and more adverse physical health symptoms such as sleep problems, irritability, tension and fatigue than their non- cybervictimized peers ([@bib0075]). While the impact of cybervictimization on mental health have widely studied and well established ([@bib0035]), less is known about its consequences on the physical health of adolescents. The scientific literature has highlighted that one of the factors that plays an important role in the development and maintenance of physical disease is the experience of trauma ([@bib0005]). Numerous findings suggest that being cybervictimized is a traumatic experience that might cause somatic symptoms, such as sleep problems, irritability, tension and fatigue, among others ([@bib0075]). Therefore, in order to design effective interventions, it is important to analyse the underlying casual mechanisms.

Several studies have revealed that how people cope and manage a stressful event, such as cybervictimization, plays a crucial role for developing and maintaining somatic complaints. The regulation of negative emotions associated with stressful experiences is a complex process and may involve different strategies. [@bib0050] defined nine cognitive emotion regulation strategies as conscious and mental processes that people use to handle the emotionally arousing information. These authors have shown that the cognitive coping strategies might be split up into two separate strategy types, i.e. the theoretically 'more adaptive' strategies (i.e., positive refocusing, positive reappraisal, putting into perspective, refocus on planning and acceptance) and the theoretically 'less adaptive' strategies (i.e., rumination, self-blame, blaming others and catastrophizing). Previous studies have demonstrated that persons who engage in extensive maladaptive coping strategies about negative events are likely to be more vulnerable to emotional problems and somatic complaints than persons who use these strategies less often or use more adaptive strategies ([@bib0055]). These studies thus suggest that the use of maladaptive coping strategies plays a role in the development of stress related symptoms (i.e., somatic complaints) after a negative event. Thus, research suggests that the type of life event influences the use of specific cognitive emotion regulation strategies ([@bib0095]). However, no previous studies have examined the specific maladaptive strategies underlying the cybervictimization-somatic complaints link. Therefore, the present prospective study aimed to examine which maladaptive cognitive strategies mediate the relationship between a specific traumatic life event (to be cybervictimized) and somatic complaints 4 months later. Based on the available evidence on the significant associations between traumatic life events and somatic complaints along with the fundamental role of coping in health and well-being, we hypothesised that cybervictimization would be significantly and negatively correlated with somatic complaints 4 months later. Furthermore, we expected that maladaptive cognitive emotion regulation strategies might be mediators in the relation between cybervictimization and somatic complaints.

Method {#sec0005}
======

Participants {#sec0010}
------------

The sample comprised 1,317 Spanish adolescents (53.5% female) from five high schools in Southern Spain. A total of 1,223 adolescents participated at Time point 1 (T1). Of those 1,223 participants, 1,024 adolescents completed questionnaires at both times (83.7% of the total sample). At T1, adolescents completed the cybervictimization and maladaptive cognitive emotion regulation scales. The somatic complaints questionnaire was administered at time-point 2 (T2) 4 months later. Adolescents who did not complete surveys at both times were dropped from further analyses. Attrition cases were most likely due to student absence at the time of survey administration.

Procedure {#sec0015}
---------

The data collection was conducted in classrooms during a 1-h lesson in the winter of the 2019 school year (T1; January) and 4 months later (T2; May). Questionnaires came from a larger project on well-being in adolescents and took approximately 20 min to complete. One questionnaire collected sociodemographic data, provided a nick for the identification of adolescents in T1 and T2 and described the purpose of the study. The instructions for completion were given in classrooms with guarantees of the participants' voluntariness and anonymity. In accordance with the ethical principles for psychological research involving minors, parental written consent was obtained. Approval to conduct this study was obtained from the Research Ethics Committee of the University of Málaga (62-2016-H).

Instruments {#sec0020}
-----------

The Cognitive Emotion Regulation Questionnaire (CERQ; [@bib0045]). This questionnaire comprises 36 items that evaluate nine cognitive strategies evaluated on a 5-point Likert scale. The Spanish version for adolescents, the CERQ-SA ([@bib0020]) was used with adequate reliability and validity (alpha indexes subscales ranged from .62 to .83; omega coefficient = .96). In this study, only the four maladaptive cognitive emotion regulation strategies were assessed: Self-blame, Rumination, Catastrophising and Other-blame.

The European Cyberbullying Intervention Project Questionnaire (ECIP-Q; [@bib0015]). The ECIP-Q is a self-report measure that has 22 items covering cyberbullying (cybervictimization and cyberabuse) in the 2 months prior to participation in the survey. The Spanish version by [@bib0080] was used and adequate reliability and validity have been reported (alpha indexes were Cybervictimization = .80 and Cyberabuse = .88).

The Somatic Complaints List (SCL; [@bib0070]). This scale assessed the frequency with which children experience certain somatic complaints and comprise 11 items on a 3-point Likert scale. The Spanish version by [@bib0090] was used with adequate reliability and validity (Cronbach alpha = .78).

Data analyses {#sec0025}
-------------

Statistical analyses were conducted with the Statistical Package for the Social Sciences (SPSS) 24 and the macro Process version 3.1. ([www.processmacro.org/index.html](http://www.processmacro.org/index.html){#intr0005}). To assess associations between the measured variables, Pearson correlation analyses were conducted. In order to examine the signification of indirect or mediated effects of cognitive emotion regulation strategies in the relationship between cybervictimization and somatic complaints, we used the multiple mediation procedure described by [@bib0060]. This method allows for the joint exploration of several estimated indirect effect (e.g., mediated) in a model (through the pathway of each mediator variable, M) and the direct effect of the independent variable (IV) on the dependent variable (DV) using bootstrapping with 5000 re-samples. This bootstrapping approach yields a 95% bias-corrected confidence interval (CI). If the upper and lower limits 95% interval do not contain zero, the indirect effect (mediation) is statistically significant. The numeric values (direct and indirect effects) represent unstandardized coefficients. To avoid potential confounders in the hypothesised relationships, we controlled for age and gender as covariates.

Results {#sec0030}
=======

Descriptive statistics, reliabilities and Pearson correlation of all study measures are presented in [Table 1](#tbl0005){ref-type="table"}.Table 1Means (*M*), Standard Deviations (*SD*), Cronbach\'s alpha and Intercorrelations among measures.Table 1Variables1234561. Cybervictimisation--2. Self-Blame.10\*\*--3. Rumination.14\*\*.52\*\*--4. Catastrophizing.16\*\*.35\*\*.45\*\*--5. Other-Blame.13\*\*.09\*\*.17\*\*.34\*\*--6. Somatic Complaints.31\*\*.21\*\*.24\*\*.23\*\*.06\*-- *M*2.542.763.172.512.151.47 *SD*4.100.810.930.900.820.38 Alpha.83.61.70.66.72.83[^1]

Regarding multiple mediation, [Fig. 1](#fig0005){ref-type="fig"} presents the data for the multiple mediator analysis; it indicates the path coefficients and confidence intervals for each effect being tested in the model. Both covariates (age and gender) effects were significant on somatics complaints (for age c = .02, *p* \< .01; for gender c = .14, *p* \< .01). Bootstrap estimation showed that the total effect of victimization on somatic complaints was significant (c = .03, *p* \< .01), and the effect was still significant when variance associated with the hypothesised mediators was controlled (cʹ = .02, *p* \< .01). Of the four indirect effects, two were significant. The effect of cybervictimisation on somatic complaints was mediated by self-blame (indirect effect = .001; 95% CI = .000--.002) and catastrophising (indirect effect = .002; 95% CI = .000--.003). These mediators only partially accounted for the relationship between cybervictmization and somatic complaints, given that the direct effect (cʹ) was statistically significant in this analysis. All together, the multiple mediator model was significant, accounting for 20% of the variance in somatic complaints (*R*^*2*^ adj = .20; *F* (7, 992) = 35.39; *p* \< .01) (indirect total effect = .003 CI = .001--.005).Fig. 1Multiple mediation model for the effect of cybervictimization on somatic symptoms via maladaptive cognitive emotion regulation strategies controlling for age and gender as covariates. Total effect (*c*-path) is given in parentheses.

Discussion {#sec0035}
==========

This prospective study examined the mediating role of maladaptive cognitive emotion regulation strategies on the relationship between cybervictimization and somatic complaints measured in a 4-month period in a relativity wide sample of Spanish adolescents. Prior studies reported the negative consequences of being cybervictimized on mental and physical health indicators ([@bib0105]). Consistently, our results demonstrated that cybervictimisation was prospectively associated with higher somatic complaints in adolescents. Thus, our findings partly supported that some maladaptive cognitive emotion strategies were particularly prominent as mediators, namely self-blame and catastrophising. In sum, cybervictimized adolescents who tended to put the blame for what happened on themselves and emphasised the negative aspects of the cyberbullying were more prone to report somatic complaints 4 month later. These results appear to complement and extend prior research linking self-blame and catastrophising to lower physical health ([@bib0055]). This finding suggests that when adolescents are cybervictimized, these maladaptive strategies contribute to the experience of elevated somatic health problems.

With respect to clinical implications, our findings provide novel evidences supporting that cybervictimisation might lead to increased somatic symptoms through maladaptive strategies. Based on our results, adolescents who are more likely to use ineffective coping strategies when they are cybervictimised might, therefore, rely on these maladaptive strategies to try to reduce their negative feelings and overwhelming emotions which, in turn, would increase the negative consequences for their physical health. Accordingly, it might be particularly useful to design school prevention programs in adolescents targeting risk reduction of bullying and victimisation and increase of health-related quality of life encouraging adolescents to modify maladaptive patterns of cognitive coping to handle existing bullying and cyberbullying situations. Furthermore, practitioners can assist adolescent victims to recognise the maladaptive coping patterns that they typically use to downplay/disregard their mood states and supply more adaptive strategies on how to handle the cyberaggression behaviours in the future and/or to diminish the negative symptoms for health associated to cyberagression episodes ([@bib0025]).

The present study has some limitations. First, although the main strength of this study was its 4-month prospective design, this time frame does not capture long-term effects. Therefore, a longer-term prospective study design (i.e. at least 6 months or more) would help to clarify how a maladaptive coping pattern exert a lasting effect on health-related quality of life among cybervictimized adolescents. Second, our design was incidental and evaluated healthy adolescents who voluntarily participated in the study. It would be interesting replicate our findings with sample of adolescents with clinical illness (e.g., overweight or obesity) in which other potential mediators might be underlying the link between cybervictimization and health ([@bib0040], [@bib0065]). Third, all findings were based on self-reports. Therefore, long-term prospective randomly designed studies that use structured interview or medical examination in an adolescent clinical sample will be a benefit to future research endeavours.

Despite its limitations, this study underscores the deleterious consequences of being cybervictimized for physical health among adolescents and points towards the potential role of specific maladaptive strategies in the relationship between cybervictimization and somatic complaints. Future research should therefore investigate whether emotion-regulation skill training to reduce a maladaptive coping pattern might be useful for decreasing physical and somatic problems typically associated with cybervictimization in adolescents.

We acknowledge support by University of Málaga (PPIT.UMA.B1.2017/23), PAIDI Group CTS-1048 (Junta de Andalucía) and Junta de Andalucia/FEDER funds (UMA18-FEDERJA-147).

[^1]: *Note*. \**p* \< .05; \*\**p* \< .01.
